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[57] ABSTRACT 

A probe sheath and probe wire having a memory hook 
and soft flexibility are used to locate a small presympto- 
matic breast lesion, wherein the wire is sheathed within 
the sheathing cannula and both are inserted into the 
body tissue and directed to the site of the lesion. There- 
after the wire is extended through the sheath to assume 
its memory configuration and its location is determined 
mammographically. If re-positioning is necessary the 
wire may be retracted into the sheath and then extended 
and re-anchored after the wire and sheath are directed 
to a new position. When the probe wire location is 
acceptable the cannula is removed and the probe wire is 
left as a marker for surgical excision of the lesion. 

20 Claims, 4 Drawing Figures 
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nary and conventional movement of the body contain- 
SELF-ACTUATI NG BR EAST LESION PROBE AND ing the lesion. 

METHOD OF USING It is another object of the invention tha the anchoring 

means comprise a yieldable memory device that is man- 
TECHNICAL FIELD 5 ua u y retractable from an anchored location to a 

The present invention relates to lesion location within sheathed location within the cannula; as for relocation 
the body and is especially adapted to detection and with respect to the lesion. 

location of presymptomatic, non-palpable lesion within It is a further object' of the invention that the novel 
the female breast ^ probe wire bear graduated scale markings at its distal 

BACKGROUND OF THE INVENTION "J ["J^ gSrf the invention that a positive 

It is known to relay on mammography in conjunction lock means be provided at the proximal end of the probe 

with a needle cannula having a probe wire therein for wire. 

localization of a presymptomatic, non-palpable breast J5 It is an object of the invention that the novel and 

lesion. In such procedure, a needle cannula having a improved cannula needle and wire probe therewith be 

wire sheathed therein is inserted so that the distal end of an uncomplicated combination of simple structural ele- 

the needle is located at about the tissue area of patholog- ments, inexpensive and easy to manufacture and simple 

ical alteration; desirably at less than 2 cm from the le- to manipulate in lesion localization, 

sion. A mamm ogram is then taken to confirm the probe ^ For a more fully developed presentation of the inven- 

position. If the probe does not accurately relate to the don, and a preferred embodiment thereof, reference is 

lesion, then the probe is relocated, or an additional made to the following descriptive matter and attached 

probe may be inserted, and a further mammogram is drawings, 
taken. When the probe location is acceptable, then the 

cannula needle is removed and the patient transferred to 25 BRIEF DESCRIPTION OF THE DRAWINGS 

surgery for lesion excision. FIG. 1 is a view of the probe wire of the invention 

Obviously, removal of the lesion with minimal tissue assembled with a longitudinal section of the cannula 

damage will relate to maintenance of the wire's distal and, for clarity of display, in an exaggerated dimen- 

end as determined by the final mammography examina- sional relationship. 

, . 30 FIG. 2 is a view of the self-actuating hook or memory 
In the instance of a straight wire probe, as for instance ^on of the probe wire pushed through the cannula as 
the Bueno Probe manufactured by Micro-Machining of at ^ adored i ocation . 

Qaremont, N.H., tapmg-down ^or otherwise fixing an FIG. 3 is a view of a preferred embodiment of the 
extendmg pc>mon of the wire does not prevent move- be ^ ^ owin ^ thereon; 
ment of the wire s distal end upon breast movement and 35 0 
expansion after the initial probe procedure. FIG. 4 is an exploded view of a probe wire clamp 
It is known to use a probe wire having a bend at its member y 
distal end whereby when the cannula needle is re- 
moved, the bend or hook portion anchors in the tissue. DETAILED DESCRIPTION OF THE 
Such known bent or hooked probe wires are for in- 40 INVENTION 

stance the Frank Breast Biopsy Probe manufactured by t>^ • , . , . , f 

RandaU-Faichney of Avon, Mass., and the Kopans JJf&S^.^T 8 ' 

Probe manufactured by Cook, Inc. of Bloomintfon, embodiment of the invention and wherein like numerals 

Ind. These known, hooked type localization probes m ^ *** ******* 8t ™ toe > *™ * ^wn in 

have a disadvantage in that once the wire is anchored it 45 HG * J a f™^*™? 1 P^be cannula 10 and an. im- 

can only be removed by resection. Thus, the Kopans proved P robe J*™ " m MSen * led relationship prepara- 

Probe would have to be mammographically finally l ? msernon of ^ mto bod y ^sue for 

positioned whole its wire element is completely lesion location. For piirposes of clarity, the dimenaoiial 

sheathed in the cannula needle. If, after cannula re- relationship of the cannula and probe wire are exagger- 

moval, the resultant hook location is unsatisfactory, 50 ated ' 111 wire has a close but easily slidable 

then another probe means must be inserted. fit; ^ wire for instance approximately 0.015 

Hence, the known bent or hooked probe wires have mches m diameter ^ the cannula being of 20 gauge, 

in effect a one-time anchoring use. Further, if more than Preferably, the wire is coated, as with a silicone or 

one wire is relied on, then each anchored wire must be teflon, for purposes of lubricity and electrical insulation, 

surgically removed with consequent excision of tissue 55 ^& show 11 m FIG. 1, the probe wire lies straight in its 

in addition to that of the lesion. cannula sheathing and as so assembled, the unit is in- 

serted into the body tissue to a location whereat the 

SUMMARY OF THE INVENTION distal end lies hopefully at about 2 cm from the lesion as 

The present invention is especially directed to hn- previously determined by mammography. The latter is 

proved means and method for confirming location of a 60 repeated to confirm the accuracy of the probe location, 

presymptomatic, non-palpable breast lesion by place- If the desired accuracy is not confirmed, then the probe 

ment and manipulation of a probe comprised of a can- unit is repositioned and the steps repeated until the 

nula needle and probe wire therewith. desired confirmation is attained. 

It is an object of the present invention that the probe Following such confirmation, the wire probe end is 

wire be of novel construction. 65 pushed forward of its sheathed position as illustrated in 

It is a further object of the invention that the novel FIG. 2. Note that the freed wire end 14 has assumed the 

probe wire comprise inherent anchoring means that shape of a relatively small curl or hook whereby the 

inhibit accidental dislodgement of the wire upon ordi- probe wire anchors itself in the tissue at the lesion site. 
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The probe wire is preferably manufactured of a mate- 
rial having the memory characteristic of such relatively 
small curl or hook at its freed distal end. 

Materials broadly possessing such a memory charac- 
teristic and suitable for the inventive purpose are 5 
known; as for instance Nitinol, a NiTi alloy produced 
by Raychem Corp. of Menlo Park, Calif. Such titanium 
or titanium alloy materials have additional characteris- 
tics of being sufficientlyr rigidly whereby to inhibit 
dislodgement upon subsequent normal and ordinary 10 
movement and handling of the body portion in which 
the lesion is located; are difficult to cut; and will not 
easily break whereas accidental rupture of the probe 
wire, as is known to occur with prior art wires, would 
severely complicate the procedure of lesion excision 15 
with minimal damage to the containing tissue. The 
probe wire could also be formed of a bimetal material 
that is normally straight but is responsive to body heat 
for actuation to the hook formation. 

In continuation of the localization procedure, a mam- 20 
olographic determination is made to confirm accuracy 
of the anchored distal end of the probe wire to less than 
2 cm from the lesion site. 

Assuming that such accuracy is not confirmed, a . 
relocation of the probe wire is desirable in order to 25 
effect an optimum surgical result. Obviously, with prior 
art one-time anchoring usage, such relocation is impos- 
sible; either the surgeon proceeds with the less than 
optimally desirable locater guide or a new round of 
probe unit insertion/mammographic confirmation is 30 
initiated. 

However, in the instant case such relocation is possi- 
ble. The aforedescribed probe wire which is strong 
enough to prevent accidental dislodgement and break- 
ing, and is tough to cut also has an additional and criti* 35 
cal characteristic of being flexibly soft and responsive to 
manual urging whereby the anchored distal end will 
release and easily slide from its grasp of tissue and re- 
tract into its fully sheathed location within the cannula 
without further tissue damage. 40 

It is precisely such latter characteristic that most 
significantly distinguishes the instant probe wire from 
the prior art. In this connection, it is of interest that the 
U.S. Pat. Nos. 4,307,723 to Finney and 3,539,034 to 
Tafeen each disclose a catheter whose distal end pos- 45 
sesses a memory characteristic, that U.S. Pat No. 
3,943,932 to Woo discloses an acupuncture needle that 
may possess a memory characteristic and that U.S. Pat. 
No. 4,230,123 to Hawkins discloses what is described as 
a J-wire which is inserted through a cannula for fixing 50 
the distal end of said cannula. 

Having finally located the probe wire with confirmed 
accuracy, the cannula is removed. As is known in the 
art, one may then tape down the proximal portion of the 
probe wire that extends from the body to thereby fur- 55 
ther inhibit wire displacement upon subsequent body 
handling and transportation. However, it is preferred 
that a more positive means be relied on to both further 
inhibit wire displacement and to prevent tissue from 
rising over a section of such extending proximal wire 60 
that due to prior manipulation may have become non- 
sterile. 

Such a more positive means may comprise a biased 
clip type member but a preferred clamp means is illus- 
trated in FIG. 4 wherein member 16 has an aperture 18 65 
axially therethrough and a threaded aperture 20 extend- 
ing normal to aperture 18 and intersecting same. A 
threaded clamp-screw 22 operatively associates with 


aperture 20. The cross-sectional configuration of said 
clamp means is broadly not material except that, to 
facilitate handling, the peripheral surface may be ribbed 
or knurled or, as shown, may be provided with flange 
portions 30. In use, the clamp means is positioned with 
the proximal portion of the finally anchored probe wire . 
extending through the axially disposed aperture, the : 
end face 24 of the clamp is brought to bear on the body 
surface, whereby to prevent body tissue from rising 
over any of such proximal portion extending from the . 
body,, and the screw tightened to thereby fix the parts. 

Graduations 26 are provided on the proximal extent 
of the probe wire. These markings indicate both the 
depth of the probe wire's distal end when anchored and 
the depth of the probe unit's distal end when the wire is 
properly sheathed in the cannula. 

Graduations 28 on the extended distal portion of the 
probe wire are an indication to the surgeon as to rela- 
tion of incision to the distal end of the wire. Such gradu- 
ations 28 may extend further along the distal end than is 
illustrated in FIG. 3. 

Graduations 11 on the cannula are provided whereby 
to indicate the depth of cannula penetration into the 
body. 

Such graduations may be etchings and may be color 
coded. 

The embodiments shown and described are only illus- 
trative of the present invention and are not to be con- 
strued as being delimitive thereof; since once apprised 
of the invention, changes in structure would be readily 
apparent to one skilled in the art. Hence, the present 
invention includes all modifications of structure encom- 
passed within the spirit and scope of the following 
claims. 

We claim: 

1. A method of locating a lesion, especially a method 
for locating a presymptomatic, non-palpable breast le- 
sion, comprising the steps of: 

(A) mammographically detenriining the probable 
location of such lesion; 

(B) selecting a probe wire that has at its distal end a 
relatively small memory hook and a predetermined 
degree of soft flexibility; 

(C) sheathing the probe wire in a needle cannula 
whereat the wire assumes the straight configura- 
tion of the cannula and the distal ends of the wire 
and cannula are in a predetermined relationship as 
evidenced by observation of graduated scale mark- 
ings on the proximal portion of the wire; 

(D) maintaining such determined relationship and 
initially inserting the assembled cannula and probe 
wire unit into the body tissue to a depth whereat 
said distal endsd are at about the site of said lesion; 

(E) mammographically determining if placement of 
such distal ends is within a predetermined spacing 
with regard to the lesion; 

(F) repositioning the unit and mammographically 
determining each aforedescribed placement of said ' 
unit until the desired accuracy is achieved; 

(G) solely moving the probe wire forwardly to an 
extent, as determined by further observation of said 
graduated scale markings, whereby to only free the . 
distal end portion having the memorty hook and = 
whereby the distal end of the probe wire assumes 
the hook configuration to thereby anchor itself in 
the tissue; 

(H) . mammographically determining the spatial rela- 
tionship of the anchored end of the probe wire to 
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the lesion with regard to a desired accuracy 6. A probe unit as in claim S having in combintion 

thereof; therewith a fixing clamp comprised of: 

(I) reiving on said characteristic of soft flexibility of (G) a member having a first aperture axially there- 

the probe wire, manually actuating the probe wire through and adapted to accommodate the proximal 

to release and easily slide from its anchored posi- 5 portion of an anchored probe wire when a cannula 

tion in the tissue to a fully sheathed location within needle is withdrawn from the body and removed 

the cannula at said predetermined relationship of from operative association with the wire; 

the distal ends without injury to the tissue when (H) a threaded aperture disposed generally normal to 

said desired accuracy has not been effected; and and intersecting the first aperture; 

(J) repositioning the unit as afored escribed, reanchor- 10 (I) a clamping screw operatively associated with the 

ing the probe wire as aforedescribed, and repeating threaded aperture; and 

the afored escribed mammographic determinations (J) a distal face of the member adapted to bear against 

until the desired accuracy of the spatial relationship the body surface through which the anchored 

of the anchored end of the probe wire to the lesion probe wire would extend, whereupon the clamp 

site is effected. 15 screw would be adapted to lock the proximal por- 

2. The method of claim 1 comprising the additional tion of said wire and the body surface would be 
steps of: prevented from rising over said extending proximal 

(K) completely withdrawig and removing the can* probe wire portion that may have become non-ster* 

nula needle; and ile. 

(L) fixing the probe wire by clamping a lock means 20 7. A probe unit as in claim 6 wherein the cannula 

onto the wire and simultaneously in a position needle has graduated scale markings thereon whereby 

whereat one surface of the lock means bears on the to determine depth of cannula or probe unit insertion 

body containing the lesion; into the body. 

whereby, during subsequent transportation and han- 8. A probe unit as in claim 6 wherein the probe wire 

dling of the body, to further inhibit dislodgement 25 has graduated scale markings on the proximal portion 

of the probe wire and to prevent the body tissue thereof whereby to determine alignment of the distal 

from covering the proximal portion of the probe ends of the assembled cannula and probe wire and 

wire that may have become non-sterile. whereby to determine the extent to which the probe 

3. The method of claim 1 wherein the depth of unit wire need be pushed through the cannula to only free 
insertion, as described in (D), guided by observation of 30 the memory hook portion for its anchoring function, 
graduated scale markings on the cannula needle. 9. A probe unit as in claim 6 wherein the probe wire 

4. A method of lesion excision comprising: has graduated scale markings on the distal portion 
locating the lesion by the method of claim 1; and thereof whereby during excision of a lesion the surgeon 
during surgical removal of the lesion, being guided by is guided. 

observation of graduated scale markings on the 35 10. A probe unit as in claim 5 wherein the cannula 

distal portion of the anchored probe wire. needle has graduated scale markings thereon whereby 

5. A probe unit adapted for location of a lesion, and to determine depth of cannula or probe unit insertion 
especially for location of a presymptomatic, non-palpa- into the body. 

ble breast lesion, comprising: IX A probe unit as in claim 10 wherein the probe 

(A) a tubular needle cannula adapted for insertion 40 wire has graduated scale markings on the proximal 
into a body to the site of said lesion; portion thereof whereby to determine alignment of the 

(B) a probe wire in the form of a simple straight wire distal ends of the assembled cannula and probe wire and 
closely fitted within, and freely slidable through, whereby to determine the extent to which the probe 
said cannula; wire need be pushed through the cannula to only free 

(C) said probe wire possessing a memory hook shape 45 the memory hook portion for its anchoring function, 
at its distal end whereby such end assumes the 12. A probe unit as in claim 10 wherein the probe 
straight configuration of the cannula when wire has graduated scale markings on the distal portion 
sheathed therein and being dimensioned so as to thereof whereby during excision of a lesion the surgeon 
pierce the body tissue while simultaneously assum- is guided. 

ing- its normal hook configuration when pushed 50 13. A probe unit as in claim 10 wherein the probe 

through the cannula to thereby anchor itself in the wire is coated with an inert material having predeter- 

tissue at the lesion when the probe unit of cannula mined lubricity and electrically insulative values, 

and probe wire therein has previously been in* 14. A probe unit as in claim 5 wherein the probe wire 

serted into the body at about the lesion site; has graduated scale markings on the proximal portion 

(D) said probe wire possessing the further character- 55 thereof whereby to determine alignment of the distal 
istic of a predetermined degree of soft flexibility ends of the assembled cannula and probe wire and 
whereby said wire is adapted to be manually actu- whereby to determine the extent to which the probe 
ated to release and easily slide from a said anchored wire need be pushed through the cannula to only free 
location to a fully sheathed disposition within the the memory hook portion for its anchoring function, 
cannula and without undue destruction of sur- 60 15. A probe unit as in claim 14 wherein the probe 
rounding tissue; wire has graduated scale markings on the distal portion 

(E) whereby the probe unit may be relocated within thereof whereby during excision of a lesion the surgeon 
the body and the probe wire reanchored within the is guided. 

tissue until a desired accuracy is attained with re- 16. A probe unit as in claim 14 wherein the probe 

sped to lesion location; and 65 wire is coated with an inert material having predeter- 

(F) the cannula .needle being completely withdraw- mined lubricity and electrically insulative values, 
able from the body and operative association with 17. A probe unit as in claim 5 wherein the probe wire 
the probe wire. has graduated scale markings on the distal portion 
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thereof whereby during excision of a lesion the surgeon 
is guided. 

18. A probe unit as in claim 17 wherein the probe 
wire is coated with an inert material having predeter- 
mined lubricity and electrically insulative values. 5 

19. A probe unit as in claim 5 wherein the probe wire 
is coated with an inert material having predetermined 
lubricity and electrically insulative values. 

20. A probe wire adapted for use with a cannula 
needle for location of a lesion, and especially for loca- 
tion of a presymptoraatic, non-palpable breast lesion, 
comprising: 

a wire of the type possessing a relatively small mem- 
ory hook at its distal end thereby being adapted to 15 
anchor in tissue at a lesion site when such end is 
pushed from a sheathing cannula needle that has 
been inserted into a body containing such lesion; 

said wire being adapted to assume a straight configu- 
ration within a said cannula and being dimensioned 20 
so as to pierce the body tissue while simultaneously 


656 

8 

assuming its memory hook configuration to effect 
said anchor, 

said wire havig a relatively soft flexibility characteris- 
tic whereby said distal end when anchored is 
adapted to be manually actuated to release and 
slide from such an anchored position to a sheathed 
location in said cannula without undue damage to 
the tissue; 

said wire having graduated scale markings at its prox- 
imal portion whereby to facilitate location of the 
wire's distal end with respect to the distal end of a 
cannula needle to be used therewith and whereby 
to determine the extent to which the wire need be 
pushed through a said cannula needle in order to 
free only the memorty hook portion for its anchor- 
ing function; and 

said wire having graduated scale markings at its distal 
portion whereby with the wire properly located 
and anchored, the markings are adapted to guide a 
surgeon during excision of a said lesion. 
***** 
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[57] 


ABSTRACT 


A swab for collecting cell samples from a male urethra 
including a unitary elongate shaft having a constant diameter 
cylindrical handle at one end and a tapered circular cross- 
sectioned probe at the other end. The shaft is injection 
molded from a glass filled nylon material with the fiberglass 
being between 5 and 20 percent by volume and preferably 
being 10 percent by volume. A fiber tip is mounted at the end 
of the probe to collect cell specimens. 

7 Claims, 1 Drawing Sheet 
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CELL COLLECTION SWAB 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

This invention relates to a swab for collecting cell 
samples, and in particular to such a swab for use in collect- 
ing samples from the male urethra. 

In order to diagnose certain urinary tract or genital 
diseases or to perform certain types of DNA testing, it is 
necessary to collect cell samples from the patient's urethra. 
This process has inherent difficulties with respect to males 
due to the small size of the urethra and the sensitivity 
surrounding its opening. First of all the probe end of the 
swab shaft must be small enough that when covered with the 
fiber tip that is used to capture cells it will fit comfortably in 
the urethra. At the same time the handle at the other end of 
the swab shaft must be sufficiently large to allow it to be 
firmly gripped. In addition, the swab shaft must be ductile 
enough so that it will not break and yet be stiff enough that 
it will not flex excessively during use. 

This has been accomplished in the past with a two piece 
swab shaft. A hollow cylindrical handle has a smaller 
diameter stainless steel probe inserted into one end. The 
probe is heat-sealed to the handle. A fiber tip is then attached 
to the end of the probe. In order to prevent contamination of 
the collected cells during transportation to the laboratory, a 
swab of this type is partially inserted into a specimen tube 
and the protruding portion of the handle is broken off. The 
handle is scored to provide for breakage at the desired point 
In the past this has been accomplished by rotating the handle 
under a blade. 

Because of the cost of the stainless steel probe and the 
amount of hand assembly work, the prior art swabs are 
relatively expensive. In addition, carbon in the stainless steel 
probe may affect the results of DNA testing of samples 
collected with the swab. 

The subject invention overcomes the foregoing problems 
associated with the prior art swabs by providing a unitary 
elongate glass filled nylon shaft which has a constant 
diameter circular cross-sectioned handle at one end and a 
tapered circular cross-sectioned probe at the other end. The 
shaft is between 5 and 20 percent fiberglass by volume and 
preferably is 10 percent fiberglass by volume. A fiber tip is 
located at the end of the probe to collect cell samples. 

Preferably the probe covers approximately 25 percent of 
the overall length of the shaft and the diameter of the end of 
the probe is approximately one-third of the diameter of the 
handle. In the preferred embodiment, the handle has a 
diameter of approximately 0.100 inches and the end of the 
probe has a diameter of approximately 0.035 inches. The 
probe is made by injection molding and a score line is 
formed in the handle approximately at the midpoint of the 
shaft as part of the molding process. 

As a result of its shape and material, the subject swab 
provides similar size, strength and stiffness characteristics as 
the prior art two piece swabs at far less cost and with an inert 
probe. 

The foregoing and other objectives, features* and advan- 
tages of the invention will be more readily understood upon 
consideration of the following detailed description of the 
invention, taken in conjunction with the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a side elevation view of a swab embodying the 
subject invention. 
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FIG. 2 is a side elevation view of a prior art swab. 
FIG. 3 is a detail view of the probe end of the swab of 
FIG. 1 in cross-section and at an enlarged scale. 

DETAILED DESCRIPTION OF THE 
5 PREFERRED EMBODIMENT 

Referring to FIG. 1 of the drawings, a swab 10 for 
collecting cell samples from a male urethra comprises an 
elongate unitary shaft 12. The shaft preferably is circular in 
cross-section and includes a constant diameter handle 14. 

10 designated as "h" in the drawings, and a tapered probe 16, 
designated "p n in the drawings. The preferred embodiment 
of the shaft has an overall length of slightly less than six 
inches and the probe covers about one quarter of this length. 
The preferred diameter of the handle is approximately 0. 100 

15 inches and the distal extremity 18 of the probe has a 
diameter of approximately 0.035 inches. While the forego- 
ing configuration is preferred in order to provide an instru- 
ment that is properly balanced for ease of use. a handle size 
that is easy to hold and will not inadvertently break or 

20 unnecessarily bend, a considerable amount of dimensional 
variation is acceptable. 

The above described general shape permits injection 
molding of a one-pieced shaft from a particular material that 
provides the necessary combination of ductility, stiffness 

25 and tip size. As described above and can be seen in FIG. 2 
of the drawings, the prior art achieves this combination with 
a two-piece configuration that is far more costly to manu- 
facture. In addition, by injection molding the shaft, a break 
line 20 can be formed as part of the molding process rather 

30 than having to cut the line as a separate step in the manu- 
facturing process. 

The preferred material for the shaft is fiberglass filled 
nylon. In order to provide sufficient ductility that the shaft 
will not break in use and still be stiff enough to prevent it 

35 from being bent during its intended use, the fiberglass must 
constitute 5 to 20 percent of the volume of the shaft. Ideally, 
the fiberglass would constitute 10 percent of the shaft 

After the shaft is constructed, a fiber tip can be applied to 
its end in the conventional manner to complete the swab. 

40 The terms and expressions which have been employed in 
the foregoing specification are used therein as terms of 
description and not of limitation, and there is no intention, 
in the use of such terms and expressions, of excluding 
equivalents of the features shown and described or portions 

43 thereof, it being recognized that the scope of the invention 
is defined and limited only by the claims which follow. 
What is claimed is: 

1. A swab for collecting cell samples from the urethra of 
a human penis comprising: 

(a) an elongate unitary shaft having a handle at one end 
and a probe at the other end; 

(b) said handle having a constant diameter, circular cross- 
section; 

55 (c) said probe having a circular cross-section which tapers 
toward the distal extremity thereof; 

(d) a fiber tip located at the distal extremity of said probe; 
wherein 

(e) said shaft is nylon filled 5 to 20 percent by volume 
60 with fiberglass. 

2. The swab of claim 1 wherein said shaft is nylon filled 
10 percent by volume with fiberglass. 

3. The swab of claim 1 wherein said probe covers 
approximately 25 percent of the overall length of said shaft 

65 4. The swab of claim 1 wherein said probe has a constant 
taper with the diameter of the distal extremity being approxi- 
mately one third of the diameter of the handle. 


07/10/2003, EAST 


Version: 1 . 03 . 0002 


5,623 ; 942 


5. The swab of claim 1 wherein the diameter of said 
handle is approximately 0.100 inch and the diameter of the 
distal extremity of said probe is approximately 0.035 inch. 

6. The swab of claim 1 wherein said tip covers approxi- 
mately one half of the length of said probe. 


7. The swab of claim 1 wherein said shaft is formed by 
injection molding and a score line is formed in said handle 
as a part of the molding process proximate the midpoint of 
said shaft 
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